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Comment on “Measurement of the Neutron TABLE |. Fraction nn, Of neutrons missing the detector
Magnetic Form Factor” area in théd H(e, 7")ne’ reaction. The kinematics are the ones
of Ref. [1].
The recent paper by Bruiret al. [1] presents data on E  plwa O7  prh g*range W fmiss

the neutron magnetic form facta,, with quoted un- Label MeV MeV/c deg MeV/c (GeV/c)? GeV %

certainties of 2.2%-3.3%. These data were measured

in order to achieve a substantial improvement in the I 900 755 236 740 0-02 15 22

knowledge on this fundamental quantitys,,, was mea- I 1600 1381 19.0 1329 = 0-04 1.9 25
. . mn T ; I 1600 1294 251 1252 0-0.4 19 20

sured by quasielastic electron-neutron scattering using the, 1350 972 386 919 0-02 1.8 13

2H(e, e'n) reaction. The efficiency of the neutron detec-

tor employed was measured in a separate experiment using

a bremsstrahlung photon beam and thiéy, 7*)n reac-

tion. Because of two-body kinematics, observation of the

7" determined the direction and energy of the neutron, and In order to avoid contributions from double pion pro-

allowed the measurement of the efficiency of the neutromjuction, Bruinset al.required the momentum of the

detector, which was placed in this tagged neutron “beam.detected pion to be larger than a certain valpg,

This experiment, however, did not employ a pure[2,3]. This value was estimated using different kinemati-
bremsstrahlung beam [2,3]. The photons were producegal assumptions, not calculated from the full two-pion-
by the incident electrons directly in the hydrogen targetproduction kinematics. As the actual valuespdf, were
serving for the! H(y, 7 *)n reaction. The thesis of Reike not recorded, we had to rely on the statement of the au-
[2] shows that 80% of the detected"’s actually originate  thors [5] that the cut employed led to a rejection of about
from electroproduction' H(e, 77 ")ne’. This process has half of the poins detected. With this criterion, we deter-
a three-body final state, and reconstruction of the neutromined thep.;, values listed in Table I. The error bars
energy and direction from the observation of thé alone  of ,,; are not easily estimated due to the uncertain-
is not possible. While a fair part dfH(e, 7" )ne’ does ties cited.
lead to electrons with scattering ange < m./E,— Table | shows that a significant fractiomyss of the
hence kinematics similar toH(y, =*)n—this is not the  acceptedr* corresponds to neutrons that missed the neu-
case for an important fraction. Bruinst al. neglected tron detector. To first order this effect can be corrected
the contribution of these electroproduced” which do by multiplying the measured neutron detection efficien-
not lead to a neutron in the direction of the neutroncies with the factorl — fymis)~ ', Where £, the frac-
detector. The authors base the neglectrof production  tion of electroproducedr ™, is close to a constant for
with angles#. > m./E. on the general dominance of the kinematics used. Neglecting the correction, as done
small-angle inclusive processes. An estimate for the in Ref. [1], leads to an underestimate of the neutron de-
specific process oéxclusive! H(e, = *)ne’ for pions of  tection efficiency, an overestimate of the electron-neutron
large energy and angle that goes beyond hand-wavingross section by the same amount, and, consequently, to
arguments, however, requires a quantitative calculation. erroneous values fdag,,,,

The momentum transfer range and the mean invariant
massW of the kinematics used for the efficiency measure-J. Jourdan, I. Sick, and J. Zhao
ments are listed in Table I. These kinematics are close Department of Physics and Astronomy
to an extensive set of-electroproduction data measured University of Basel
at DESY by Brauelet al.[4]. Brauel's data cover the 4056, Basel, Switzerland
g* range0.06—1.35 (GeV/c)?> and are measured 8t of
~2.2 GeV. As shown and discussed by Brauel, the dat®Received 22 October 1996 [S0031-9007(97)04753-4]
are in reasonable agreement to real photoproduction datBACS numbers: 25.30.Fj, 13.40.Gp, 14.20.Dh, 25.30.Rw
We used these data in a Monte Carlo simulation to estimate
the fractionny;ss Of pionswithoutan associated neutron
2 provedures wors used 2 nth. dats iy f Buingl) ;W Brinset l. Pys Rev. et 2L (1995)

L . . . ] H. Reike, Ph.D. thesis, Universitat Bonn, 1993.
et al. This includes the reconstruction of the direction [3] E.E.W. Bruins, Ph.D. thesis, Universiteit Utrecht, 1995.
and the energy of the associated neutron from the pion paf4] p. Brauel, T. Canzler, D. Cords, R. Felst, G. Grind-

rametersassumingohotoproduction of the pion. An event hammer, M. Helm, W.-D. Kollmann, H. Krehbiel, and
was accepted only if the calculated neutron intercepted the M. Schadlich, Z. Phys. G, 101 (1979).
nominal central area of the neutron scintillator [5]. [5] E.E.W. Bruins (private communication).
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